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Definition of „Nosocomial Outbreak“ 

… is a sudden  
increase in the incidence rate  

of nosocomial infections to a value 
above normal, affecting  

large numbers of people or 
spread over a wide area. 
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PART #1 

Nosocomial Outbreaks 
in Medical Literature 
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Prevalence of nosocomial infections 

Smyth at al. J.Hosp.Infect. 2008;69:230-248 
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Smyth at al. J.Hosp.Infect. 2008;69:230-248 

Prevalence of nosocomial infections 
  February 2006 - May 2006  

  number of hospitals: 270  

  England (190) 

  Wales (20) 

  Northern Ireland (15) 

  Republic of Ireland (45) 

  number of patients: 75,694 

  surgical procedures:19,984 

  HCAI prevalence: 7.59 % 
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Nosocomial infections from outbreaks 

Wenzel et al. Infect.Control 1983;4:371-375 
Haley at al. Infect.Control 1985;6:233-236 

About 5 to 10 % of all  

nosocomial infections  

are acquired during an outbreak. 
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Nosocomial outbreaks in PubMed  

(cumulative data using search terms “OUTBREAK” and “NOSOCOMIAL”) 
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http://www.pubmed.gov 
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Nosocomial outbreaks worldwide  

1 –     5  
6 –   19  

20 –   50  

> 100  
51 – 100  

699 

298 

155 

n = 2,492 
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PART #2 

Learning from 
Nosocomial Outbreaks 
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Nosocomial outbreaks … 

… represent an extraordinary situation 
… are frightening for staff 
… cause morbidity, mortality and costs 
… may contain unknown variables 
… may start anytime 
… may occur anywhere 
… may draw public attention  
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Learning from nosocomial outbreaks  

Gastmeier at al. Curr.Opin.Infect.Dis. 2008;21:357-361 
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What do we need? 
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A single outbreak description is  
most likely not representative for the 
situation in other hospital settings. 

Generalization of findings requires 
a systematic analysis of a large number of  
reports of similar nosocomial outbreaks. 
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What do we get? 
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may be used 

will hardly be used 
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The problem of retrieving data 
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Outbreak 
recognition 

Outbreak 
reporting 

Outbreak 
obtainment 
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Outbreak recognition 

no …            … yes 

  awareness of staff „usual ward“ „high risk patients“ 

  number of patients small large 

  type of pathogen physiological flora rare species 

  severity of illness colonization only 
infection /  

lethal outcome 
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Reiss et al. Lancet 2000;356:310 
Gortner at al. Lancet 2000;356:2015 

Outbreak reporting 
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Outbreak obtainment 
Content 

complete vs. lacking 

Understanding 
English vs. other languages 

Retrieving 
limited subscription vs. open access 

Identifying 
locally-read journal only vs. option for an internet-based search 
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The problem of evidence 
  randomized controlled trials cannot be carried out 

  approach to outbreaks is retrospective (by definition) 

  loss of time = loss of information 

  ethical dilemma of putting persons at risk on purpose 

  determining dose of infection, e.g. in the immuno-compromized 

  tolerating potential risks of nosocomial infections in patient care 

  judging the use of infection control measures by intentional breaks 

  standardized manner of outbreak reporting lacking 

  data often missing that is required for risk factor analysis 
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ORION may improve quality  

Stone at al. Lancet.Infect.Dis. 2007;7:282-288 
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Need for standardized reporting 
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Vonberg at al. Lancet.Infect.Dis. 2007;7:699-700 
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PART #3 

Introducing the 
Outbreak Database 
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Data collection is time consuming 
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There is a need for a tool for … 

… hospital epidemiologists 

… infection control personnel 

… infectious diseases specialists 

… health care workers on the ward 

… staff in microbiology & virology 

… many others 
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The Outbreak Database 
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www.outbreak-database.com 
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The Outbreak Database 
  only “real” nosocomial outbreaks are included  

  web-based application  available world wide & 24/7 

  user registration  advanced search mode possible 

  relevant outbreak characteristics filed separately 

  use free text and / or given search terms 

  run by university hospital staff (non-profit organization)  

  may be assessed absolutely free of charge 
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The Outbreak Database 
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Characteristics 

articles (new files get added regularly) 2,500 

setting 
countries 87 

medical departments 25 

pathogen 
possible or proven sources 7 

modes of transmission 4 
causative species > 250 

patients 
risk factors 11 

types of infection 52 
staff infection control measures 14 
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Characteristics (continued) 

year of the outbreak 

year of publication 

type of study report 

total # of cases 

# of fatal cases 

outbreak duration 
age groups 

# of outbreak phases 

type of facility 

typing methods 
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Search the Outbreak Database 

search terms vs. free text 

combine parameters 

get PubMed URL 

export to MS Excel® 
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Use the “Group-By” function 

get most common items 
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PART #4 

Application of the 
Outbreak Database 
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Prevention of infections by outbreaks 

 Support during an investigation of  
 an outbreak 

2 Education of medical staff 

 New insights in the role of pathogens  
 and potential routes of transmission 

 Preparing infection control guidelines 

5 Ideas for future applications  
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Support in an outbreak investigation 

Gastmeier at al. Am.J.Infect.Control 2006;35:603-605 
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Support in an outbreak investigation 

Vonberg at al. Infect.Control.Hosp.Epidemiol 2006;27:1123-1127 
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Support in an outbreak investigation 

Vonberg at al. Infect.Control.Hosp.Epidemiol 2006;27:1123-1127 

 How often do asymptomatic carrier 
 among HCW cause MRSA outbreaks? 

2 Removal of MRSA positive staff from 
 direct patient care? 

 What about screening of staff during 
 an MRSA outbreak? 
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Support in an outbreak investigation 

Vonberg at al. Infect.Control.Hosp.Epidemiol 2006;27:1123-1127 

191 MRSA outbreaks in total 

26 outbreaks 
MRSA positive staff may have been the source of the outbreak 

13 outbreaks 
Epidemiological and 

 microbiological findings 
including genotyping 

of MRSA strains: 

Staff was most likely  
not  

the outbreak's source. 

2 outbreaks 
Articles excluded  

due to lack of data. 

11 outbreaks 
Staff confirmed as 
outbreak's source. 

8 outbreaks 
Staff was infected. 

3 outbreaks 
Staff was colonized. 
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Support in an outbreak investigation 

Hansen at al. J.Hosp.Infect. 2007;65:348-353 
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Support in an outbreak investigation 

As total closure of a ward  is expensive: 

 What are the most critical patients? 

2 What are the most transmissible  
 pathogens? 

Hansen at al. J.Hosp.Infect. 2007;65:348-353 
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medical department * No. outbreaks ** No. outbreaks with closure (%) p-value 
surgery    346   44 (12.7%) n.s. 

neonatology    332   53 (16.0%) n.s. 
internal medicine    307   44 (14.3%) n.s. 

pediatrics    132     8   (6.1%)   0.030 
hematology-oncology    125   12   (9.6%) n.s. 

geriatrics      79   24 (30.3%) <0.001 
general medicine      76     3   (3.9%)   0.030 

dialysis      76     5   (6.6%) n.s. 
neurology / psychiatry      66     7 (10.6%) n.s. 

gynecology / obstetrics      58   10 (17.2%) n.s. 
transplantation      56     5   (8.9%) n.s. 

orthopedics      40     9 (22.5%) n.s. 
neurosurgery      39     9 (17.9%)   0.050 

urology      38     5 (13.2%) n.s. 
total 1,561 194 (12.4%) - 

Support in an outbreak investigation 

Hansen at al. J.Hosp.Infect. 2007;65:348-353 * affected by at least 20 outbreaks; ** may be mentioned more than once 
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species * No. outbreaks ** No. outbreaks with closure (%) p-value 
S. aureus    223   12 (10.3%) n.s. 

hepatitis virus    150     6   (4.0%)   0.002 

Pseudomonas spp.    130   10   (7.7%) n.s. 

Klebsiella spp.    115   10   (8.7%) n.s. 

Acinetobacter spp.     105   24 (22.9%)   0.020 

Serratia spp.      94   14 (14.9%) n.s. 

Enterococcus spp.      67     8 (11.9%) n.s. 

Enterobacter spp.      66   10 (15.2%) n.s. 

Streptococcus spp.      63   18 (28.6%)   0.001 

Salmonella spp.      56     4   (7.1%) n.s. 

Legionella spp.      48     2   (4.2%) n.s. 

noro virus      34   15 (44.1%) <0.001 

Clostridium spp.      34     4 (11.8%) n.s. 

rota virus      27     7 (25.9%)   0.050 

Aspergillus spp.      25     5 (20.0%) n.s. 

influenza virus / parainfluenza virus       26   10 (38.5%) <0.001 

Citrobacter spp.      12     3 (25.0%) n.s. 

adeno virus      11     3 (27.3%) n.s. 

Shigella spp.      11     4 (36.4%)   0.040 

total 1,561 194 (12.4%) - 

Support in an outbreak investigation 

Hansen at al. J.Hosp.Infect. 2007;65:348-353 * causing at least 10 outbreaks; ** may be mentioned more than once 
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Gastmeier at al. Infect.Control.Hosp.Epidemiol 2005;26:357-361 

Education of staff 
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Education of staff 

Vonberg at al. J.Hosp.Infect. 2006;63:246-254 
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 May some mold species be considered 
 less virulent than others? 

2 What are the most important mold  
 sources in the hospital area? 

 Who are typical types of patients at risk 
 for an invasive mold infection? 

Education of staff 

Vonberg at al. J.Hosp.Infect. 2006;63:246-254 
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Education of staff 

Vonberg at al. J.Hosp.Infect. 2006;63:246-254 
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Vonberg at al. J.Hosp.Infect. 2006;63:246-254 

Education of staff 
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Education of staff 

Vonberg at al. J.Hosp.Infect. 2006;63:246-254 

type of patients (n = 458) corresponding mortality (%) 
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Education of staff 

Vonberg at al. J.Hosp.Infect. 2007;65:15-23 
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 What are the most risky substances? 

2 What pathogens cause the outbreak? 

3 At what occasion does contamination  
 usually take place? 

 What are the clinical consequences? 

Education of staff 

Vonberg at al. J.Hosp.Infect. 2007;65:15-23 
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type of substance No. outbreaks No. patients mortality (%) 
heparin and/or NaCl solutions 30 451   4.3 

erythrocyte concentrates 14   39 56.4 
thrombocygte concentrates 10 173   1.5 

other types of blood products 10 121   4.7 

total parenteral nutrition   9 109 48.7 
disinfection substances   7 622   4.3 

propofol   6   53 13.8 
albuterol   4 143   0.0 

ultra sound gel   4   36   0.0 

fentanyl   3   15   0.0 

ranitidine   2   50   0.0 

others 25 413 23.2 

unknown   4   25 44.0 

Education of staff 

Vonberg at al. J.Hosp.Infect. 2007;65:15-23 
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Education of staff 

Vonberg at al. J.Hosp.Infect. 2007;65:15-23 
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Education of staff 

Vonberg at al. J.Hosp.Infect. 2007;65:15-23 
Grade of evidence: 
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Education of staff 

Vonberg at al. J.Hosp.Infect. 2007;65:15-23 

  Multi dose vials:     209 blood stream infections 

  Multi dose vials:     205 transmissions of hepatitis virus 

  Multi dose vials:     178 other infections 

  Multi dose vials:       62 unnecessary deaths 
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New insights 

Gastmeier at al. Am.J.Infect.Control 2007;35:172-176 
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New insights 

Gastmeier at al. Am.J.Infect.Control 2007;35:172-176 
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What are the differences in NICU outbreaks 
compared to other ICUs in terms of … 

 … causing pathogens? 

 2 … type of infection? 

3 … sources of the outbreak?  

 … infection control measures? 

Ralf-Peter Vonberg 
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New insights 

56 

pathogens 
NICU ↑ NICU ↓ 

Klebsiella spp. Pseudomonas spp. 
Serratia spp. Acinetobacter spp. 
Enterobacter spp. 
Escherichia spp. 
Salmonella spp. 

sources 
NICU ↑ NICU ↓ 

remained unknown environment 
drugs 

measures 
NICU ↑ NICU ↓ 

patient screening not mentioned 
hand hygiene 
isolation / cohorting 
protective clothing 

infections 
NICU ↑ NICU ↓ 

BSI pneumonia 
GIT other lower RTI 
CNS UTI 
eye-ear-nose-throat 

Gastmeier at al. Am.J.Infect.Control 2007;35:172-176 
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Infection control recommendations 

Vonberg at al. Clin.Microbiol.Infect. 2008;14:2-20 

57 Ralf-Peter Vonberg 
Institute for Medical Microbiology and Hospital Epidemiology 
Hannover Medical School 

 What are feasible infection control  
 measures when dealing with C. difficile? 

2 What should be done particularly in  
 the outbreak setting? 

Infection control recommendations 

Vonberg at al. Clin.Microbiol.Infect. 2008;14:2-20 
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Infection control recommendations 

Vonberg at al. Clin.Microbiol.Infect. 2008;14:2-20 
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Modeling on outbreaks 

Wolkewitz at al. Statist.Med. 2008;27:6522-6531 
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Wolkewitz at al. Statist.Med. 2008;27:6522-6531 

Modeling on outbreaks 

assumption estimation expectation 
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Nosocomial outbreaks have always occurred  
and (most probably) always will. 

Nosocomial outbreaks may have severe  
clinical and economical consequences.  

Be aware of nosocomial outbreaks and publish 
findings for the benefit of future patients. 

Summary  

The Outbreak Database is an  
extremly valuable tool in outbreak research.  
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Suggested reading 

Vonberg at al. Infection 2011;39:29-34 
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www.webbertraining.com/schedulep1.php  

12 Apr. 11 (Free British Teleclass) Voices of the IPS 
  Speaker: Infection Prevention Society Board 

13 Apr. 11 (South Pacific Teleclass) Prevention of Surgical Site Infections 
  Speaker: Dr. Matthias Maliwald, KK Women's and Children's  
   Hospital, Singapore 

14 Apr. 11 Healthcare-Associated Infection Prevention Bundles – Preventing 
  The Preventable 
  Speaker: Dr. William Jarvis, Jason & Jarvis Associates 

28 Apr. 11 (Free British Teleclass – A. Denver Russell Memorial Teleclass)  
  The Spaulding Classification for Disinfection and Sterilization 
  Is it Time to Reconsider?    
  Speaker: Dr. Gerry McDonnell, Steris Inc. 

05 May 11 (Free WHO Teleclass) The Importance of Worldwide Hand Hygiene 
  Events and Activities 
  Speaker: Prof. Didier Pittet, University of Geneva Hospitals 
  Sponsored by: WHO Patient Safety Challenge (www.who.int/gpsc/en) 


